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WELL- AND AREA-LOCATION NUMBERING SYSTEM

The well and area-location numbers used in this report give the location of
wells and areas according to the official rectangular public-land survey. For
example, in well number 28/13-34Bl, the part preceding the hyphen indicates
successively the township and range (T.28 N., R. 13 W.) north and west of the
Willamette base line and meridian, respectively. The number following the hyphen
indicates the section (sec. 34), and the letter (B) indicates the 40-acre subdivision of
the section as shown in the sketch below. Last is a sequence number used to
distinguish wells in the same 40-acre tract. Thus, well 28/13-34B1 is in the NW of
the NE of sec. 34, T.28 N., R.13 W. An "s" following the sequence number
indicates that the site is a spring.

I *T——F—Wel1 28/13-34B1

28

N P Q R

Section 34

In computer-printout tables the same well is given the number 28N/1 3W-34Bl.
On plates, which show numbered section, only the 40-acre subdivision and sequence
number are shown. Thus, well 28/1 3-34Bl is shown as Bl.



WATER RESOURCES OF CLALLAM COUNTY, WASHINGTON:
PHASE I REPORT

By B. W. Drost

ABSTRACT

This report concludes the first of two phases of investigation of the water
resources of Clallam County. The study area includes all of the county, with
emphasis on the more densely populated areas. The purpose of the first phase of
study was to inventory the water resources of the county and identify any related
problems.

Sufficient water is available to supply all present demands. Water supplies
suitable for domestic use can be obtained in most of the populated parts of the
county from wells drilled 100 feet or less into glacial and alluvial deposits. In
populated areas underlain by bedrock, wells more than 100 feet deep are generally
capable of supplying one home per well. The potential for obtaining domestic water
supplies from wells in the unpopulated mountainous interior of the county is not
known.

Surface water is abundant in the county and is the source of supply for most of
the public water systems. The only streams that are sometimes dry or nearly so are
in small drainage basins in bedrock in the mountainous interior and along parts of
the southern coastline of the Strait of Juan de Fuca.

Annual water use (1978) is about 39 billion gallons. About 18 billion gallons is
used for industrial purposes, 18 billion gallons for irrigation, and 3 billion gallons is
used for domestic purposes. Most of the water is obtained from surface-water
sources (38 billion gallons). The remaining 1 billion gallons is ground water and is
obtained from about 4,000 wells.

Ground and surface waters are generally of excellent quality. The only serious
ground-water-quality problem occurs in coastal areas where wells may yield water
with large concentrations of chloride and dissolved-solids. Excessive concentrations
of iron and (or) manganese were measured in about 24 percent of the wells tested.
Minor taste, color, or odor problems were reported by about 34 percent of the well
owners surveyed.

High values of turbidity, color, and coliform bacteria are widespread
surface-water problems. However, standard filtering and chlorination treatment
makes the water suitable for public supplies. The large concentrations of coliform
bacteria apparently originate naturally in soils, and are generally associated with
relatively low fecal-coliform concentrations. High ammonia concentration was
observed at one site on the Bogachiel River near Forks, and is probably caused by
sewage-disposal practices in the area.



Several monitoring activities would provide a continuing data base and alert
system for managing the ground water resources. To detect saltwater
encroachment in aquifers, chloride concentrations could be monitored in wells along
several coastal areas. Water levels in wells tapping bedrock aquifers could be
measured periodically to determine effects of increased aquifer development.
Ammonia, nitrate, and fecal coliform bacteria concentrations could be monitored in

ground and surface waters in the Forks area to observe any increases due to sewage
disposal practices.



INTRODUCTION

Purpose and Scope

Some of the oldest developed areas in western Washington are in Clallam
County. In recent years, the county has experienced rapid growth in population and
changes in the patterns of land use. Much of the land, especially in the northeastern
part of the county, was previously used for irrigated agriculture, but in recent years
the trend has been toward subdivision for residential uses. The changes in land use
have caused changes in the patterns of water use, placing new stresses on the
ground- and surface-water systems.

To evaluate the changes in water use, which will be considered in formulating a
plan for recommended land-use practices for the future, the Clallam County
Planning Commission and the State of Washington Department of Ecology requested
that the U.S. Geological Survey conduct a study of the County's water resources. A
two-phase study was agreed upon, and work began in late 1978.

The objectives of the study are to: (1) inventory the existing surface- and
ground-water supplies of the county, and assess their quantity and quality;
(2) determine the effects of irrigation on ground-water recharge in a northeastern
part of the county (Sequim area); and (3) identify present and potential sources of
contamination of the county's water resources and to determine if these present or
potential contaminants will affect the quality or availability of water.

The study was undertaken in two phases. Phase I goals were to: (1) inventory
and tabulate the existing water-resources data; (2) evaluate current water-resources
conditions; (3) identify areas where water-quality problems and (or) water shortages
exist; and (4) establish a network of monitoring sites in problem areas. This report
completes Phase I of the study and provides a framework for completion of the more
interpretive Phase II goals.

Phase II goals are (1) evaluation of data collected in the problem areas;
(2) determination of the effects of changing land-use patterns in the problem areas
(particularly the change in use from irrigated agriculture to domestic); and
(3) preparation of water budgets for the problem areas; the budget will be used to
test with a simple computerized numerical model various management alternatives.

From the start of the project, the Sequim area was treated as a "problem area"
because irrigation and development is heaviest in that area. Therefore, in the
Sequim area a greater concentration of monitoring sites was established during
Phase I of the study. The Phase II report will present a thorough tabulation
discussion of all data collected in the Sequim area. Included in this report are all of
the available basic data for the county, except for the Sequim area where only
selected representative data are included.



Description of the Area

Clallam County is the northernmost part of the Olympiec Peninsula in western
Washington (fig. 1). The county is bounded on the west by the Pacific Ocean, on the
north by the Strait of Juan de Fuca, and on the east and south by Jefferson County.

The total area of the county is about 1,750 mi2. Most of the county has
rugged mountains with elevations reaching nearly 7,000 ft. The mountains are
composed mainly of sandstone, conglomerate, siltstone, slate, and phyllite, and some
basalt and mudflow breccias (Tabor and Cady, 1978). The coast east of Port Angeles
is relatively flat and is composed of glacial and alluvial deposits. A large area in
the western part of the county, from Forks to the Pacific Ocean and fron. the
Jefferson County line to areas north of Ozette Lake, is also made up predominantly
of glacial and alluvial deposits, but it has a more rugged topography than the coastal
area east of Port Angeles.

The primary study areas are the most densely populated portions of the county,
and include the coastal strip 2 to 6 mi wide along the Strait of Juan de Fuca
between the east county line and the Lyre River (pls. 1-3), the Soleduck-Calawah
River basins from LaPush to Sappho (pl. 4), and a small coastal area including Sekiu
and Clallam Bay (pl. 5). The total area is about 200 miZ2.

The county has a maritime climate characterized by cool, dry summers and
mild, wet winters. About 75 percent of the annual precipitation falls during the
period October-March. The Olympic Mountains cause a wide range in rainfall.
Forks, on the western, windward side of the mountains, has an average annual
precipitation of 116 in. At Sequim, on the northeast side of the mountains about
60 mi from Forks, the annual precipitation is 16 in. Average annual temperature in
the county is about 50°F; the average temperature in July, the warmest month, is
63OF and the average temperature in December, the coldest month, is 36°F.

The population of the county was about 44,200 in 1978 (State of Washington,
1978). In recent years the county has experienced an increase in its population
growth rate. From 1940 through 1970, the average annual increase in population
was 1.8 percent. From 1970 through 1978, the annual rate increased to 3.4 percent.

The county is largely undeveloped (ENCON, 1974), and is 80 to 85 percent
forest-covered. About 50 percent of the county is National Park and or National
Forest land. Between 5 and 10 percent of the county is agricultural land, about 5
percent is residential, and between 1 and 5 percent is used for other purposes,
including industrial, commercial, and recreational.
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GROUND WATER

Ground~water data sources were: (1) U.S. Geological Survey well records, which
include data on all wells and springs visited during previous USGS studies in the area;
(2) Washington State Department of Ecology Water Well Reports; (3) field visits
during the summer of 1979 to about 440 wells in the primary study areas; and
(4) records of oil and gas exploration wells drilled during 1900-1978 (McFarland,
1979).

Records on about 2,100 wells and springs are available (table 6,p.24). Well and
spring locations are shown on plates 1-5.

Most of the well data in table 6 are as reported by the drillers who completed
the wells. Well ownerships are listed as reported by drillers or as determined from
field visits. Local numbers were assigned by the U.S. Geological Survey. Wells that
are listed as having unchecked locations were assigned local well numbers on the
basis of locations reported by drillers. Approximately 40 percent of the recorded
wells have been field-checked. Altitudes were determined from topographic maps
by U.S. Geological Survey personnel. In most cases, they are probably accurate to
+30 ft.

Wells reported as "dry" may actually yield some water. The term "dry" as used
by some drillers refers to a well with insufficient yield to supply a household.

Specific-capacity values (the rate of discharge of water from a well divided by
the drawdown of water level within the well) are determined mainly from
short-term (less than 4 hours) bailer tests, where discharge rates and water-level
measurements were not precisely determined.

A summary of selected ground-water data in the primary study areas is shown
in table 1. An increase in drilling activity in recent years may be inferred from the
available data. About 80 percent of the well records on file are for wells drilled in
1970 or after.

Sufficient water for most uses is obtained at relatively shallow depths in most
parts of the primary study areas. Most wells are less than 100 ft deep, except on
the Miller Peninsula where the median well depth is 148 ft. Approximately 250 well
owners were asked about the supply capacities of their wells during field visits in
1979. About 9 percent of the wells were reported as dry or yielding insufficient
supplies at least once during their period of use.

Water levels are generally less than 50 ft below land surface, but may exceed
300 ft in places. A few flowing wells are found primarily along the shorelines of the
Port Angeles area, the Sequim-Dungeness Peninsula, and the Miller Peninsula.

Most wells completed in unconsolidated materials have 6-in. diameter
open-ended casings. Those completed in bedrock are uncased. Screens have been
installed in some wells in unconsolidated deposits, particularly in wells on the Miller
Peninsula and in the Sequim area. Generally the screens are 5 ft in length.

Specific-capacity values vary widely. Generally, the alluvial materials of the
Soleduck-Calawah area have the greatest values. The Port Angeles area has the
lowest median value, primarily due to the low specific capacities observed in the
large number of wells drilled into the bedrock along the southern margin of the area.



TABLE 1.--Summary of selected ground-water data in Clallam County

Sequim- Clallam

Primary study areas (see pls.l-5 Miller Dungeness  Port Soleduck- Bay

for full descriptions) Peninsula Peninsula Angeles Calawah Sekiu

Number of well records on file 84 983 219 57 5

. f wells)!

Date wel] completed (pgggentage of wells) 4 1 0 7 0
1975-79 58 71 59 64 80
1970-74 17 20 7 9 0
pre-1970 21 8 34 20 20
Oldest on file 1914 1918 1892 1928 1958

Water use (percentage of wells)

Domestic 82 86 90 59 40
Public 7 4 2 14 0
Stock 1 3 1 0 0
Irrigation 0 4 2 0 0
Commercial-industrial 0 0 1 0 0
Aquiculture 0 0 1 0 0
Unused 10 3 3 27 60

Maximum depth drilled (£Ft)2 1,015 970 500 196 72

Well depth (ft)

Maximum 492 842 500 196 51
Minimum 10 4 6 25 22
Median 140 78 87 81 33

Water level (ft)

Maximum 312 275 222 106 8
Minimum Flowing Flowing Flowing 8 7
Median 55 26 20 48 8

Number of flowing wells 2 18 7 0 0

Number of "dry" holes 1] 22 10 8 1

Well finish (percentage of wells)

Open end or open hole 41 50 65 47 50
Screen or sand point 45 40 18 21 0
Perforations 14 10 15 32 50
Horizontal gallery 0 0 1 0 0
Walled 0 0 1 0 0

Specific capacity (gal/min)/ft
Maximum 61 460 396 169 12
Min imum .0 .0 0 .0 .0
Median 1.1 2.0 .5 4.8 2.0

1 Mandatory filing of well records by drillers was not required by Washington State

Department of Ecology prior to 1971, Therefore, the percentage of wells completed prior to 1970

is probably greater than indicated by the existing records.
2 These figures do not include oil test wells,

3 Wells reported as "dry" by drillers.

4 0,0, less than 0.05



SURFACE WATER

Surface-water data sources were: (1) U.S. Geological Survey computer files
(WATSTORE) of continuous gaging station and crest-stage station records; (2) a
compilation of miscellaneous streamflow measurements made during 1890-January
1961 (State of Washington Department of Conservation, 1964); (3) miscellaneous
streamflow measurements made during January 1961-September 1978 (U.S.
Geological Survey, 1961-79); (4) reservoir-content records for Lake Mills (near Port
Angeles) during April 1927-September 1978 (U.S. Geological Survey, 1955, 1964, and
1961-79) and (5) lake data from two earlier reports (Wolcott, 1973 and Bortleson and
others, 1976). Discharge data are contained in tables 7-9 (p.78 ). Surface-water
sites are shown on plates 1-4.

A summary of selected surface-water discharge data is presented in table 2.
The data in the table must be used with caution, particularly when comparing sites.
Mean values have been calculated on the basis of the available data for each site.
Because of the cyclic nature of weather patterns, the value is influenced greatly by
the period and the length of record at any particular site and the type of data
collected at that site. Generally, the longer the period of record, the more
representative are the values obtained. When comparing sites, it is best to compare
sites with similar periods of record.

The T7-day low-flow values in table 2 are as determined by Haushild and
LaFrance (1978). A 7-day low-flow value at the 50-percent probability level means
that during any year the minimum of the mean flow for 7-day periods has a
50-percent probability (chance of 1 in 2) of being less than or equal to that value.
This is sometimes referred to as the 7-day 2-year low flow. The 5-percent
probability (chance of 1 in 20) is sometimes referred to as the 7-day 20-year low
flow.

The floodflow values in table 2 were determined by Cummans and others (1975)
or were calculated from a regression equation presented in that report. A floodflow
value at the 50-percent probability level means that during any year the maximum
flow has 50-percent probability of exceeding that value. This is sometimes referred
to as the 2-year floodflow. The l-percent probability (chance of 1 in 100) is
sometimes referred to as the 100-year floodflow. Three studies have been
completed that show the flood inundation areas for most of Clallam County (Federal
Insurance Administration, 1979 and 1980).



TABLE 2.--Summary of selected surface-water discharge data in Clallam County

~ 7-day Tow
f1ow5 Floodf1ow6
Dratn- Discharge (f@/s ) Annual prob- nual prob-
usas site Age Period N ability of ability of
Site station type res, of Mean Maximum  Minimum nonexceedance exceedance
number Station name 2 nuwber (m ) record July Mug. Sept. Annual  recorded recorded pct S pc pct I pc
1 Pacific Ocean
tributary No. § - " . 1965 - - e - 0.13 013 - - -- --
-~ Soleduck R (29/9-32C) -- N 22,7 1977 - - -- - 43.0 43.0 -- - 3,400 6,100
2 Soleduck R - K - 1924 - - e - 47.0 47.0 - e -- -
3 N.F. Soleduck R - M 30.9 1924 .- - -- - 20.9 20.9 - .- 3,500 6,400
4 Soleduck R 12041500 6,C,Mm 83.8 1917-28, 320 150 140 621 23,500 51 9 58 9,230 26,000
1933-79
5§  Soleduck R tributary 12041600 C 42 1956-75 - - - - 52.1 - - - 23 93
6 Soleduck 12042000 &,M 116 l;g.28 Lo - - - 23,500 28 - - 12,000 22,000
7 Snider Cr - [ .64 1962-66 1.5 1.0 9 - 2.32 .65 6 .5 140 240
8 Bear Cr - M 17.9 1962-66 18 9.3 25 - 59.4 5.88 6.2 4.3 2,400 4,300
10 Cold Cr - M 2.62  1962-66 3.7 1.8 51 - 12.7 1.22 1.2 .9 460 820
11 Beaver Cr - M 9.81  1962-66 13 6.4 17 - 35.2 3.59 .l 2.8 1,400 2,600
12 Rainey Cr - M 2,12 1962-66 - -~ - - .22 0 0 0 380 690
13 Soleduck R - M - 1976 - - -- - 175 - - -- --
14A Pave) Springs Cr - M - 1963-64 - - - - 6.08 2.68 - - -- -
148 ---do,-~~ - M - 1963-64 1.7 5.9 7.6 - 42.1 5.29 5.2 4.4 - -
16 Lake Cr - L] 11,4 1962-66 - .- - - 15, 0 <.05 <,05 2,000 3,600
17 Soleduck R - m - 1971-72 440 310 520 - 1,650 401 0 21 - -
18 ---do,--- M 208 900 - - - - 550 550 -- - 22,000 39,000
23 eeedo.o— 12042500 6,M 219 igg;-wor. - - - .- 20,800 155 - - 22,000 41,000
'
1975-79
- achiel R
28/11-31Q) - M - 1976 - - - - n3 101 -- - - -
31 My Cr 12042700 C,M 2.03 1949-68 - - - -~ 759 64.5 - - 495 e
- S: 5;;.«»)!& - L] 23.4 1976 - - - - 151 2 - - 3,700 6,700
28/12-1
-~ Smun R (28/12-100) -- M 30.8 1976 - - - - 202 24 - - 4,700 8,500
32  Bogachiel R 12042800 6 1l 1975-79 - - - - 18,600 83 - - 9,300 17,300
34 Grader Cr 12042900 C 1.67  1950-60 - - - -~ 520 - - - 3 --
== Sitkum River trid, 12042920 € A2 1971-78 - - .- - 97 - .- - 120 220
{28/12-1N)
38 N.F, Calawah R - M 47.2 1976 - - - - 206 3 -- - 6,400 11,000
42 Calawsh R 12043000 6,M 29 %gg;-lwl, - - -- 1,048 22,600 15 - - 17,000 31,000
,
1976-79
63 E.F. Oickey R - L) - 1976 - - - - 4 18 - - - -
-- E.F, Dickey - L] - 1976 - - -- - 51 51 - -~ -~ -
(29/14- 215)
64 E.F. Dickey R 12043080 6,M 3.8 {3%-68, 28 15 7 21 8,800 5.6 9.9 7.2 5,500 9,900
== W.F. Dickey R - L] 4.7 1962 - - -- -~ 14.6 14.6 - - 2,500 4,500
(30714 150)
- W F. Dicke: { - M - 1976 - - - - 3 5.5 - - - -
(30/14-21K)
65 W.F, Dickey R - M “.4 1962-66 36 16 54 - 92.3 9.15 8.5 5.3 5,200 9,400
68 Dickey R 12043100 6,C,M  86.3 1962-79 73 3% 10 529 17,300 8.9 18 10 B,430 18,000
71 Colby Cr - [} 6.20  1962-66 3,7 1.7 3 .- . 1.16 1.1 . 600 1,100
-~ Crooked Cr (30/15-14K) -~ M 10.41 1976 - - - 2.5 - - 1,200 2,100
== Big R {31/14-29C) - L] 8.7m7 }3%'“' 9.8 §.0 13 - 22.7 3.1 3.4 2.4 1,100 2,000
--  Trout Cr (30/15-26) - L] 3.59  1962-66 2.8 1.1 37 - 6.51 .35 .6 A 470 840
- Big R (30/15-3J} - M 2. 54 1976 - - - - 24.6 10.8 - - 2,100 3,800
-=  Dunham Cr(30/15-2M) - M .77 1976 - - - - 1.60 .50 -- -- 260 460
--  Big R (30/15-3R) - N 22,52 1976 - - - - 382 5.78 - - 2,300 4,100
-- Usbrella Cr (30/15-30) - M 8.6 44 12 - 386 2.64 2.9 2.0 1,300 2,300

1.2 1962-66,
1976



TABLE 2,--Summary of selected surface-water discharge data in Clallam County--continued

7-day_Tow 6
10w’ Floodf 1ow
Drain- Discharge (ft3/s) Annual prob- nAnual prob-
Site UsGS Site age Perfod ability of ability of
nun-y station type areg of Mean® Maximum  Minimum nonexceedance exceedance
ber Station name 2 number (mi®)  record July Rug. Sept.  Annual recorded recorded pct [3 pc [3
.- Ozette R (31/15-30R) — L} - %3%-66, 100 50 140 - 261 25.1 32 22 - -
- Coal Cr (31/15-29N) - M 5.82 1962-66 2.3 1.0 33 .- 7.24 .45 .6 <4 670 1,200
- Ozette R (31/15-31A) 12043150 6 5 1977-79 - - .- - 1,500 20 - - 6,600 12,000
- Thirty Cent Cr - M 57 1962-66 .6 .3 9 - 1.51 .14 .2 .1 120 220
(32/15-22X)
.- Milier Cr (32/15-226) -- M 1.11  1962-66 9 4 L3 - 2.78 At 3 2 220 390
- Soces R (32/15-21A) 12043163 G,M 32.0 {3%'79 - - - - 3,270 9.9 -~ - 3,900 7,100
- Grimes Cr (32/15-15M) -- M 1.38 1962-66 1.1 5 1.6 - 3.05 .12 .3 2 260 470
- Grimes Cr (32/15-8A) -- M - 1971 - - - - 140 27.3 - e - e
- Waatch R (33/15-15K) 12043173 G 9.96 1976-7% - -~ - - 1,180 Bt - - 1,600 2,800
- Waatch Cr - M .55 1962-66 - - .- e 3.40 .21 4 .3 95 170
{33/15-20N%)
- Village Cr (33/15-10P) -~ M .65 1976-78 Led - o= - 2.2 .21 - - 120 220
- Village Cr M .68 1962-66 L - L] L 1.97 .06 .1 1 130 230
(33/15-105W%)
- Sail R (33/14-18K) 12043190 M 5.42 }9;12-66, 3.7 1.2 6.2 - 762 41 .6 .3 790 1,400
971,
1976-79
- Snow Cr (33/14-175WY) - M 1.45 1962-66 0 2 1.2 -- 3.01 <.05 .1 <.05 250 460
- Buliman Cr (33/14-20A) -~ M 3.69 1962-66 1.7 .5 3.0 -- 7.91 .20 .3 .1 570 1,000
- Rasmyssan Cr - L] 2.32 1962-66 1.0 .3 1.7 - 4,75 .13 .1 .1 a10 740
(33/14-27H)
- Jansen Cr (33/14-26R) -- M 2.02 1962-66 1.2 4 2.8 - 4,37 .28 .2 .1 370 660
- Olsen Cr (32/14-1A) - M 1.14 1962-66 o .3 1.7 -- 2,30 J2 o1 .08 200 350
-- N.F. Sekiu R - ] 1.1 1962-66 12 5.8 17 - 33. 3.29 3.7 25 1,900 3,400
(32/14-15NEY)
- S.F. Sekiu R - M 8.86  1962-66 9.0 4.6 12 - 21.3 2.48 .0 21 1,500 2,800
(32/14-15NB%)
83 Carpenter Cr - M 2.90 1962-66 - - - - 2.79 0 - - 440 790
89 Sek fu R - M 31.6 1962-66 29 13 42 - 84.9 7.17 8.1 5.2 3,900 7,000
- Hoko R trib, - L] .88 1962-66 .3 .l B .- .44 .08 .1 .1 250 450
(31/18-23A)
-- Hoko R trib, No, 2 - L 94 1962-66 .6 .3 9 - 1,58 17 2 .l 270 480
(31/14-24D)
- Hoko R trib, 12043270 ¢ .67 1971-75 - - .- - 149 -- - - 200 360
(31/13-76)
90 Hoko R 12043300 G,C sl.2 1962-78 62 k) 85 408 14,100 12 14 6,270 14,000
91  Little Hoko R - L] 11.5 19%-?6, 8.0 3.5 12 - 122 2.04 2.2 1.4 . 2,
1971-.73
92 Falls Cr -- M 1,43 1962 - - - - .16 A0 - - 20 390
93 Clallam R 12043350 6,8 137 1962-66 9.8 45 18 - 1z 2.2 3.0 2.0 12,000 22,000
94 Charley Cr -- n 5.23  1962-66 1.8 Joo2.8 - 7.48 .40 .4 .2 600 1,100
95  ClallamR - L] -- 1901 - - -- -- 100 . es - -
96  Pysht R - ] 10.2 1962-66 8.8 4.1 12 - 33.5 2.71 2.6 1.8 1,300 2,300
97 Green Cr - M 1,96 1962-66 9 .3 1.3 -- 4.29 17 .2 1 250 460
98  --do.-- -~ M 5.28  1962-66 1.6 6 2.6 -- 8.67 .25 3 2 650 1,200
9 Pysht R - M - 1901 - - - - 114 L - - - -
100 --do.-- -- M -- 1901 - - -- -- 19 19 - - .- -
101 --do. -~ - M 37.6 }ggf-%. 17 6.8 26 L] 560 3.31 3.9 2.4 3,900 6,900
- Jim Cr (31/11-135WY) M 3.70 1962-66 .2 .1 2 - 2.56 04 .05 .05 360 650
- Joe Cr (31/11-248) - M 1.51 1962-66 - o= L - 1.48 .05 .05 .05 170 300
--  Deep Cr (31/10-20D) - M 17.3 1962-66 8.3 4,6 8.0 -- 2.3 3.33 3.5 25 900 1,700
102 West Twin R -- ] 12.8 1962-66 7.6 45 7.3 -- 17.5 3.00 3.5 25 510 950
103 East Twin R 12043430 G,C,M  14.0 1962-78 8.0 4.8 1.8 647 1,220 2.3 3.8 .8 859 1,200
104 Murdock Cr - M 2.26 1962-66 .1 £.05 Jd 0 .- 1,37 .01 £.05 <.05 96 180
105 Fairholm Cr - M 3.81 1962-66 .5 3 2 - 1.10 .20 .2 .l 330 612
106 Cross Cr 12043450 ¢ .92 1949-56 - - - - 208 -- - - 97 180
107 Lapoe) Cr - M 1,15 1962-66 3.2 1.4 1.0 -- 6.42 .63 6 4 120 220
108 Aurora Cr - L] .61 1962-66 -- - L - [} - - 66 120
109 Smith Cr - M 1.38 1962463, -~ - - - 7.64 0 - - 130 250
1965-66
110 Lake Crescent trib, 12043470 C .79 1955-58 .- - - L 175 - - -~ 82 150
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TABLE 2.~-Summary of selected surface-water discharge data in Clallam County--continued

7T-day_Tow
s flow Floodf 1ow6
Orain- Discharge ({ft’/s Annual prob- nual prob-
Site Uses Site age  Period A ability of ability of
num- station type are of Mean Maximum  Minimum nonexceedance exceedance
ber 1 Station name 2 number (mf record July  Aug. Sept.” Annual recorded recorded pct [3 pct pc
111 Falls Cr - L - 1964 . - - - A5 .45 .- - - .-
112 Barnes Cr - L} 15.7 {3%-66. 30 13 9.9 - 76.6 5.80 5.8 3.7 1,100 2,100
114 Lyre R 12044000 6 49.5 1917-27 110 64 56 218 1,180 18 35 20 747 -
115 --do.-- - “ 48.6 1962-66 - - - -- 186 41.3 - L - --
116  --do,~- - M 8.5 1917,1958 .- - - - 67.8 39.4 -~ - -- -
117 Susie Cr - M 3.56  1962-66 J 5 A - 2.79 .22 3 .2 130 250
118 Fleld Cr - ] 3.90  1962-66 .3 I S 1.84 .08 .1 1 140 270
119 Whiskey Cr - M 1.63  1962-66 . .3 2 - 1.18 .13 Bt .1 55 100
120 Salt Cr - ] 4,09 1952, 7 6 S .- 1. .28 K 3 140 260
1962-66,
1973
121 Salt Cr trib, -~ ] 1.88  1962-66 4 2 20 - 1.03 .09 .1 .l 72 130
122 Salt Cr - M 7.07 961 9 .6 6 - 5.90 .46 .5 .3 220 420
123 Salt Cr trib. - M 2.00  1952,1961 -- - - - 13 .09 - - 76 140
124 Salt Cr trib. No. 2 - L] 1.49  1952,1961 -- - - -- .48 .15 - - 59 110
125 Salt Cr - M 15.9 :32%62 2.0 15 L2 - 2.99 .52 .9 .6 410 70
126 Colville Cr - M 3,67 1952 - -~ .- - - - 100 190
-- 1dahe Cr (29/7-36NEY) - M -~ 1965 - - - - .01 .01 - - - --
128  Elwha R - M 245 1919 - - - .- §3.2 53.2 - - - ==
129  --do.-- 12045500 G,M 269 igg;- 1,500 790 580 1,481 41,600 10 380 200 12,600 44,100
»
1912,
1918-79
130 Little River - M 23.0 {ggg-?gl. 43 23 n - 457 10.8 8.1 34 650 1,200
2 1961
133 Indfan Cr - L} 8.33 }3%-56. 14 1 n - 19.6 9.05 8.9 7.9 310 580
134 --do.-~ - M 20 1899 - - -~ - 45 45 - - 630 1,200
135  Elwha R - M 312 1898 - - - - 586 586 - - - -
137 --do.-- - [ 35 1911-12 - - - -~ 2,340 445 - - - -
138 Port Angeles - M - 1951-54 - - - - 190 103 .- - - -
Industrial Canal .
139 Elwha R 12046500 6,8 318 1951-54, - - -~ -- 12,600 62 - - 15,000 -
1958,1961,
1963-70
141 Unnamed tributary - [ - 1976-77 - - - - 2.27 .61 - - - -
144 Ory Cr - M 2.69 1952 - - - - 0 0 - - 59 110
145 Tumwater Cr - ] 5.54 1949 - - - - 490 490 - - - -
146 --do,--- - L] §.59  1952,1961 1.6 14 12 .- 4.15 .85 1.0 8 74 140
147 East Yalley Cr - M A0 1961 - - - - 15.6 15.6 .- .- 15 28
183 <edo,-=- - N - 1961 - - - - 61 61 - - - --
149 <-do.e~- 12046800 C .69 1950-63 .- - - - 52 - - -~ 22 a4
150 Valley Cr - L] 4,20 1952,196] - - - - W34 23 - - 61 110
151  Peabody Cr - ] 2,55  1949,1952 .- - - - 279 9.93 -- - 0 56
152 Emis Cr - L] - 1965 - - - 2.44 2.44 - - - -
153 --do,-- - ] 7.92  1952,1961 8.0 38 - 18.0 2.39 2.9 23 100 190
154 White Cr - M 2,22 1952,1961 - - - 11 .05 - - 30 56
155 Ennis Cr -- M 10.5 1950 - - - -~ 1,980 1,980 - -- 120 220
156 Lees Cr 12047100 C,M 4,77 1949-70 - - - - 31 .24 - - 92 .-
158 Morse Cr 12047300 6,C %.5 1966-78 82 36 26 134 3,160 5.0 16 10 1,500 2,900
159 =-do.~- - M - 53692-1901. - - - - 242 19.5 - - - --
160  --do.-- - M 56.4 1952 - - - - 104 6.34 - - 1,700 3,200
161 Bagley Cr - M §.32 1947,1949, - - -~ - 436 61 .- - - -
1952,1961
162 Slebert Cr 12047500 6 15.5 1960-69 4.0 34 3.0 14 .- - 2.6 2.0 470 1,200
163 =-do.-- 12047500 G,M 16.1 %349.6 4.0 34 3.0 189 1,620 2.0 2,6 2.0 1,
52-60
164 Agse:c:rrlgatim - M - 1922,1945 - - - - 9.05 6.82 - - -- -
1
145 Slebert Cr 12047550 M 19.4 1978-79 - - - - 32.4 1.96 - - 490 1,300
166  McDonald Cr - M 13.0 1978-79 - - - - 27.0 1.88 - - 460 1,200
167 - N - 1978-29 - - - - 5.25 - - - .-

Agnew Irrigation
Ditch
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TABLE 2.~-Summary of selected surface-water discharge data in Clallam County--continued

7-day, Tow 6
3 fiow Floodf ow
Drain- Discharge (ft'/s) Knnual prob- nual prob-
Site UsGs Site age Period A abitity of ability of
num- station type: are’ of Mean Maximesn  Minimum nonexceedance exceedance
berl Station name? number (m1¢) record July  Jug. Sept. Annual  recorded recorded 50 pct 5 pct 3 3
168  McDonald Cr - ] 21.3 1952,1961 - - - - 4.7 4.97 6.6 5.3 500 1,300
169  Diversion from - L] - 1952 - - - - 5.83 5.43 - - - -
McDonald Cr
170 McOonatd Cr - ) 2.3 1947,1952 -~ - - ~ 1.10 .62 - - 500 1,300
171 =-do.-- 12047650 ™ 2.9 1978-79 - - - - 27.6 1.79 - - 500 1,300
172 Unnamed trib, to New -« L] J7 0 1978-19 - - -- - 3.73 .05 - - - .-
Dungeness Harbor
--  Gold Creek 12047700 CM 2.28  1965-75 - - - - 173 3.76 - - - -
(28/3-15€%)
173 Dungeness R 12048000 G,M 156 {;g;-;g. 360 200 140 390 6,920 65 120 80 2,700 8,780
174 Canyon Cr 12048050 M 1.9 }9;2,;961, - - - - 25.7 1.49 2.0 1.4 320 850
978-79
175 Dungeness R - G,M 170 lgg;-Qg. - - - - 7,540 65 - - 4,200 11,000
1922-2
176  Bear Cr - ] 1,09 1978 - - - - .08 .03 - - " »
177 --da.-- - “ 1.09 1978 - - - - .62 .28 - - 14 ¥
178  Unnamed trib. to - " 1.14 1978 - - - trace trace .- -~ 1s 37
Bear Cr
19 Diversion from Agnew - M - 1978 - - - - .54 .09 - - - -
Irrigation Ditch
to unnamed tributary
to Bear Cr
180  Bear Cr - ] 3.75 78 - - - - .66 W21 - - 37 91
181  Dungeness R 12048600 M 178 };;;—;;, - - - - n s2.1 -- - 4,200 11,400
182 ---do,--- 12048700 180 19%'79 - - - - 40 48.8 - - 4,200 11,400
183 Hurd Cr - " .88 1951-52 - - - - 6.6 2.1 - - - -~
184  --do.-- 12048750 X 96  1978-79 - - -- - 8.45 S.18 - - - -
185  Matriotti Cr - ] 1.96 1978 - - - - [ - - A 60
186 ---do.--- - M 1.96 1978 - - - - .95 trace - - 24 60
187 ---do.--- - ] 2.38 1961 - - - - K .05 -- - 27 66
188 ---do.--- - M §.31 1947 - - - - 7.69 7.69 - - 40 110
189 ~--do.--- 12048800 M 13.6 i9§§:)7.:61 - - - - 22.1 7.11 - -~ 87 140
9.
190  Dungeness R 12049000 G,M 197 1898-1902 -- - - -~ 7,540 65 - - 4,200 11,500
191  Meadowbrook Cr 12049020 ® 53 isa.lssz. - - - - 7.18 3.9 - - - -
961,
1978-79
199  Cassalery Cr - ] 3.19 1952,1961 - - - - 16.5 1.62 - - - -
200  ---do.-— 12049040 M .39 1978-719 - - - - 6.18 3.7 - - - -
201  Glerin Cr - L] 3.13  1952,1961 - - - -~ 13.4 8.30 - - - -
202 Unnamed trib. to - L] .19 1952 - - - - .76 78 - - - -
Glerin Cr
203  Glerin Cr 2049080 M 3.49  1978-79 - - - - 6.14 2.45 - - 9
204 Iﬂal:hnd Irrigation - L] - 2 - - - -— 6.8 6.8 - - - -
205  Bell Cr 12049200 ¥ 8.86 }3:2.!952. - - -- - 9.24 3.08 -- - 23
1,
1978-79
206  Johnson Cr - M 4.72  1952,1961 - - - - 6.89 .24 - - 20 s1
207  Unnamed trib. to - L] J2 1952 - - - -- [ [ - -~ ] 9
Johnson Cr
208  Sequim Bay trib. - L] 42 1952 - - - - 1.12 1.12 - - Ll b
209 Sequim Bay trib, No,2 -- L] 1,33 1952 - - o, - [ 0 - - . -
210  Sequim Bay trib. - M - 1961 - - - - ] 0 - e - -
2l1  Dean Cr 12049400 C,M 2.96  1949-70 - - - - 108 0 - - 7 97
212 Sequim Bay trib. No.3 -- L) 85 1952 - - - -~ 0 [} -~ -- == -
- East Fork Jimmycome- -- L] 3.4 1952 - - - - J1 .62 - - 65 120
lately Cr
(29/3-245Wy)
213 Jimmycomelately Cr - ] 14.6 1961 2.2 .7 16 - .S 1.08 1.3 Lo 240 450
--  Salmon Cr (29/2-320) ~ M 4.69 1952 -- - - - . .30 - - 84 160

Inusbered sites are shown on plates 1-5.
2abbreviated names are used in this table.

Full names can be found in tables 7-9.
3, crest-stage gage; G, gaging station; X, miscellaneous measurement site,
#Mean monthly flows are from Haushild and LaFrance, 1978.
Siow flows are from Haushild and LaFrance, 1978.
6Flood flows are from Cusmans and others, 1975, or as calculated from regression analyses
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WATER QUALITY

Water-quality-data sources were: (1) U.S. Geological Survey computer files
(WATSTOREY); (2) State of Washington Department of Social and Health Services
water-quality files as of March 1980; (3) a compilation of ground-water-quality
records through 1961 (Van Denburgh and Santos, 1965)% (4) USGS well records as of
November 1981; (5) USGS reports on seawater intrusion along the coastal areas
(Walters, 1971, and Dion and Sumioka 1981); (6) USGS reports on Indian Reservations
in the county (USGS, 1961, Walters and others 1979 and 1980, and Fretwell, written
commun., 1980% (7) USGS reports on studies in Olympic National Park (Walters,
1967 and 1970; Dion, 1979; Bortleson and Dion, 1979); (8) reports prepared by
consultants (ENCON, 1974 and CH9M, 1967} and (9) oral information from well
owners and users during field visits. Tables 12-15 (p.168) contain ground- and
surface-water-quality data for the county.

Ground and surface water within the county are generally of good quality. The
available data were compared to the standards established by the U.S.
Environmental Protection Agency (1975 and 1977) for safe drinking water. Tables 3
and 4 show the results of the comparisons.

The maximum contaminant levels (MCL's) listed are of primary importance
because they refer to concentrations of constituents which, if exceeded, may affect
the health of consumers. The proposed secondary recommended limits do not refer
to health hazards but to concentrations that may affect the esthetic quality of the
water.

In ground water, only turbidity and mercury levels have been observed to
exceed their respective MCL's. Water with high turbidity values is hazardous
primarily because it may affect chlorination processes. Most wells in the study area
do not require chlorination, therefore turbidity is rarely a serious problem. A high
mercury value was observed in one of two samples collected from the same water
system on the same day. The second sample had no detectable mercury. This high
mercury value may represent a pollution source within the distribution system or,
more likely, an error in analysis; it is not considered to be a true concentration in
the ground water.

Chloride, dissolved solids, and pH, have exceeded their respective recommended
limits in some ground-water samples. These samples generally come from wells in
shoreline areas that penetrate the freshwater-saltwater zone of diffusion.
Therefore, these high values generally do not indicate the presence of any pollutant,
only naturally occurring salty water. Some of the pH values that exceeded the
recommended limit were measured in waters obtained from several hot springs in
the county and do not represent widespread conditions.
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Excessive concentrations of iron and (or) manganese in ground water are a
common problem. About 24 percent of the wells tested had concentrations of either
or both constituents that exceeded the recommended limits. Excessive
concentrations of either of these constituents often create a bad taste, stain
plumbing fixtures and laundry, and clog pumps and pipes. The high levels of color
and turbidity observed are generally associated with samples containing excessive
concentrations of iron and (or) manganese.

During field visits in 1979, about 250 well owners were asked about the quality
of water from their wells. Problems were reported in 34 percent of the wells:
17 percent had staining or color problems, 16 percent had water with unpleasant
taste, and 11 percent had bad odors. Some wells were reported as having two, or all
three of the problems mentioned.

In surface water, only turbidity and coliform bacteria have been observed to
exceed their respective MCL's. In samples where fecal-coliform data are also
available, the fecal coliform concentrations are generally a small fraction of the
total coliform. This suggests that most of the coliform present are not associated
with a fecal source, but probably originated naturally in soils.

The only constituents or properties in surface water that exceed the

recommended limits are iron, manganese, pH, and color. However, none of these
constituents is known to produce any serious problem in the county.

14



TABLE 3.--Summary of selected ground-water-quality data in Clallam County

Chemical standards Number Number of

Number Number Maximum con- Proposed of sites samples Max imum
Constituent! of of taminant leve¥ secondary exceeding exceeding value

sites samples (EPA, 1975) Tevel3 chemical chemical observed

tested tested (EPA, 1977) standard standard
Iron 98 145 - 0.3 mg/L 24 29 17 mg/L
Manganese 62 103 - 0.05 mg/L 14 21 0.55 mg/L
Sulfate 72 104 -- 250 mg/L 0 0 81 mg/L
Chloride 147 230 -- 250 mg/L 10 16 3,300 mg/L
Fluoride 70 106 2.0 mg/L -- 0 0 1.6 mg/L
Nitrate 85 125 10 mg/L -- 0 0 3.9 mg/L
Dissolved solidsS 57 89 -- 500 mg/L 16 23 1,570 mg/L
pH 75 116 -- <6.5 or >8.5 15 22 6.0 to 9.6
Color 68 107 - 15 platinum- 5 5 90 units

cobalt units

Turbidityb 51 83 1 to 5 JTU -- 12 15 45 JTU
Arsenic 18 24 0.05 mg/L - 0 0 0.01 mg/L
Barium 18 24 1 mg/L - 0 0 <1 mg/L
Cadmfum 18 24 0.010 mg/L - 0 0 <0.005 mg/L
Chromium 22 28 0.05 mg/L -- 0 0 <0.05 mg/L
Copper 7 7 -- 1 mg/L 0 0 <0.4 mg/L
Lead 24 27 0.05 mg/L o7 o7 <0.1 mg/L
Mercury 18 22 0.002 mg/L - 18 18 <0.005 mg/L
Selenium 21 24 0.01 mg/L - 0 0 <0.01 mg/L
Silver 21 24 0.05 mg/L -- 0 0 <0.04 mg/L
Zinc 6 6 -- 5 mg/L 0 0 <0.5 mg/L
Endrind 3 3 0.0002 mg/L - 0 0 - <0.00005 mg/L
Lindane? 3 3 0.004 mg/L - 0 0 <0.00005 mg/L
Methoxychlor9 3 3 0.1 mg/L -- 0 0 <0.05 mg/L
Toxaphene? 3 3 0.005 mg/L - 0 0 <0.005 mg/L
2,4-D9 3 3 0.1 mg/L - 0 0 <0.001 mg/L
2,4,5-TP silvexd 3 3 0.01 mg/L -- 0 0 <0.0001 mg/L

1 The method of reporting each constituent is according to standard U.S. Geological Survey practice and

is shown in the headings of table 12.

Endrin, lindane, metoxychlor, toxaphene, 2,4-D, and 2,4,5-TP

silvex are not included in table 12. These constituents are reported as concentration in "whole

sample.®

2 National Interm Primary Drinking Water Regulations (U.S. Environmental Protection Agency, 1975).
Primary regulations are those which deal with constituents that may affect the health of consumers.

3 National Proposed Secondary Water Regulations (U.S. Environmental Protection Agency, 1977).
regulations are those which deal with the esthetic qualities of drinking water.

only.

Secondary

These are guidelines

4 The maximum contaminant level (MCL) for fluoride is dependent upon the annual average of the maximum
daily air temperatures for the location in which the water-supply system is situated; from 1.4 mg/L

(26.3

to 32.50C) to 2.4 mg/L (<12.00C).

A figure of 2.0 mg/L was selected for use in this table.

5 Sixteen samples from 12 sites had specific conductances greater than 1,000 micromhos, but were not

tested for dissolved solids.

A1l of these samples probably had concentrations exceeding 500 mg/L.

6 Although the MCL for turbidity applies only to surface water, the relatively high turbidities in some
ground water in the area warrant inclusion of turbidity in this summary. The MCL is 1 JTU, but a
maximum of 5 JTU's may be allowed. A total of 13 samples had turbidities from 1 to 5 JTU's. Only
those samples which exceeded § JTU's are included in this summary as exceeding the MCL.

Two samples were tested only to an accuracy of
exceeded the MCL or not.

0.1 mg/L. It is therefore uncertain if these samples

One sample was tested only to an accuracy of

0.005 mg/L.
exceeded the MCL or not.

It is therefore uncertain if this sample

Wells 30/9-30D1 (6/22/78) and 29/9-32D1 and F1 (6/26/768) were the only wells sampled.
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TABLE 4.--Summary of selected surface-water-quality data in Clallam County

Chemical standards Number Number of

1 Number Number Maximum con- 2 Proposed of sites samples Max imum

Const ituent of of taminant level secondary exceeding exceeding value
sites samples (EPA, 1975) level chemical chemical observed
tested tested (EPA, 1977) standard standard
Iron 11 104 - 0.3 mg/L 4 15 2.2 mg/L
Manganese 9 50 - 0.05 mg/L 2 3 0.21 mg/L
Sulfate 28 246 -- 250 mg/L 0 0 56 mg/L
Chloride 28 269 - 250 mg/L 0 0 97 mg/L
Fluor ided 17 201 2.0 mg/L - 0 0 0.6 mg/L
Nitrate 103 495 10 mg/L - 0 0 2.2 mg/L
Dissolved solids 9 157 - 500 mg/L 0 0 170 mg/L
pH 26 353 - <6.5 or >8.5 8 10 6.1 to 8.4
Color 79 304 - 15 platinum- 31 86 280 units
cobalt units
Turbidityb 93 674 1 to5 JTU - 16 79 90 JTY
Coliform bacteria’ 93 598 1to4d - 91 524 5,400 co1/10U mL
co1/100 mL

Arsenic 7 65 0.05 mg/L - 0 0 0.01 mg/L
Bar fum 4 14 1 mg/L - 0 0 <0.25 mg/L
Cadmium 4 26 0.010 mg/L -~ 0 0 <0.003 mg/L
Chromium 14 77 0.05 mg/L - 0 0 0.04 mg/L
Copper 12 78 - 1 mg/L 0 0 0.09 mg/L
Lead 10 27 0.05 mg/L - 0 0 0.011 mg/L
Mercury 7 29 0.002 mg/L - 0 0 <0.001 mg/L
Selenium 4 26 0.01 mg/L - 0 0 <0.003 mg/L
Silver 4 14 0.05 mg/L - 0 0  <0.01 mg/L
Zinc 12 68 - 5 mg/L 0 0 0.05 mg/L
Endrin 1 16 0.0002 mg/L - 0 0 ND
Lindane 1 16 0.004 mg/L — 0 0 ND
Methoxychlor 1 16 0.1 mg/L -- 0 0 ND
Toxaphene 1 16 0.005 mg/L - 0 0 ND
2,4-D 1 11 0.1 mg/L -- 0 0 ND
2,4,5-TP silvex 1 11 0.01 mg/L - 0 0 ND

IThe method of reporting each constituent is according to standard U.S. Geological Survey practice
and is" shown in the headings of table _ .

—

2National Interm Primary Drinking Water Regulations (U.S. Environmental Protection Agency, 1975).
Primary regulations are those which deal with constituents that may affect the health of consumers.

3National Proposed Secondary Water Regulations (U.S. Environmental Protection Agency, 1977).
Secondary regulations are those which deal with the esthetic qualities of drinking water. These are
guidelines only.

4ND = none detected.

5The maximum contaminant level (MCL) for fluoride is dependent upon the annual average of the
maximum daily air temperatures for the location in which the water-supply system is situated;
from 1.4 mg{L (26.3 to 32.50C) to 2.4 mg/L (£12.00C). A figure of 2.0 mg/L was selected for use
in this table.

6The MCL for turbidity is 1 JTU, but a maximum of 5 JTU's may be allowed. A total of 71 samples
had turbidities from 2 to 5 JTU's. Only those samples which exceeded § JTU's are included in this
summary as exceeding the MCL.

TThe MCL for coliform bacteria ranges from 1 to 4 co1/100 mL depending on the number and type of
tests performed. A total of 11 samples had coliform counts from 1 to 4 co1/100 mL. Only those
samples which exceeded 4 co1/100 mL are included in this summary as exceeding the MCL.
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WATER USE

Water-use data sources were: (1) U.S. Geological Survey records collected for
an earlier report (Dion and Lum, 1977)% and (2) data collected from managers of
water systems during field visits in 1979.

Water use in the county is dominated by industrial users in the Port Angeles
area and irrigators in the Sequim area. Total estimated use in 1978 was about
39 billion gallons per year. About 18 billion was used by industries, 18 billion was
used for irrigation, and 3billion was used for domestic purposes (drinking and
cleaning water and watering of lawns and gardens). Other uses, including
recreation, commercial, and stock use, are relatively insignificant. Most of the
water used, 38 billion gallons, was obtained from surface-water sources (about
one-half was from collector wells along major rivers). Table 5 shows the
distribution of water use in the county in 1978.

The water-use data in table 5 show greater usage in the winter of 1978 than may
be typical in most years. The monthly figures were strongly influenced by industrial
water use in the Port Angeles Water System and may not be representative of
long-term conditions. Total domestic use displays a more reasonable pattern of
seasonal use, with average monthly use of 200 million gallons during the period
October-March and 310 million gallons during the period April-September.

The available well records (about 2,100 wells) indicate that about 87 percent of
the wells in the county are used as domestic supplies (serving less than five homes
per well), about 6 percent are unused (this includes wells that have been destroyed)
and about 4 percent are public-supply wells. The remaining 3 percent are used for
irrigation, recreation, industry, stock supply, commerce, and aquiculture. Some of
the domestic wells (5-10 percent) are also used for stock supply and irrigation. The
total number of wells in the county is probably about 4,000.
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WATER-RESOURCE PROBLEM AREAS AND
RECOMMENDATIONS FOR FUTURE STUDIES

The water resources of the county have undergone (as of 1980) relatively little
development. For this reason, few problems can be identified in the county;
however, potential problems have been observed that may warrant further study.

Adequate ground water for individual domestic use is available in almost all of
the developed areas. In some locations, where thin unconsolidated deposits overlie
bedrock (primarily shales), attempts to install individual domestic wells have been
unsuccessful. In most of these cases, two or three wells were drilled before an
adequate yield was obtained. The successful wells oceur when saturated fractures in
the bedrock are intercepted. Areas where unsuccessful wells are relatively common
include: (1) the foothills southeast of Port Angeles and 3-4 mi. inland (pl. 2) (2) the
shoreline of Lake Crescent (pl. 2); (3) the Soleduck River valley from Forks to areas
east of Sappho; and (4) the southwest shoreline of Sequim Bay (pl. 1). Very few wells
have been drilled in the mountainous interior of the study area, but the available
data suggest that there may be large areas of inadequate ground-water to supply
even single domestic needs. A network of observation wells in the areas of
relatively common unsuccessful wells could reveal any potential water-shortage
problems before the oceurrence of serious shortages.

Although most of the water presently (1978) used is from surface-water
sources, the use of surface water is restricted to a few locations in the study area.
About six major systems (table 5) supply essentially all the surface water used. The
huge amount of precipitation that falls on most of the study area results in
substantial surface-water flows. Although there are no supply problems, there are
many areas where streamflows (table 2) sometimes are very small or dry up
completely and therefore are less suitable for use. Identified areas with extremely
low flows include tributaries in (1) the upper Soleduck River basin (pl. 3) (2) the
Crescent Lake area (pl. 2); (3) the southwest side of Sequim Bay (pl. 1); (4) the Strait
of Juan de Fuca area from Neah Bay to Olsen Creek and from the Lyre River to
Port Angeles (pl. 2); and (5) the Hoko River area (pl. 4). Most of the streams in the
areas of extreme low flows have small drainage basins, high relief, and are underlain
by low permeable bedrock. Most of the small basins in the mountainous interior
have not been gaged and the majority of them probably have periods of very little or
no flow,

A few problems of poor ground-water quality are known to exist in the county.
The most serious problem is salty (chloride concentrations in excess of 250 mg/L)
ground water in a few locations: (1) The Neah Bay area; (2) the shoreline from the
southwest side of Sequim Bay to the northeast part of the Miller Peninsula
(particularly the Diamond Point Area) (pl. 1); and (3) the lower end of the Hoko
River valley (pl. 4). The salty ground water is encountered in wells that have been
drilled into the freshwater-saltwater zone of diffusion. Saltwater intrusion
produced by pumping has apparently not been a problem. Pumping of ground water
from the freshwater-saltwater zone of diffusion may result in saltwater
encroachment. This could lead to increased deterioration of water quality in
existing wells and enlargment of the problem areas. Chloride concentrations should
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be monitored in a network of wells along the coastline of the Miller Peninsula to
observe any water-quality changes that otherwise might go undetected until a
serious saltwater encroachment problem arose. A detailed ground-water study
would be needed to assess the potential impact of increased stresses on the
ground-water system of the Miller Peninsula.

Large concentrations of iron and (or) manganese are a widespread ground-water
problem in the county. The problem is greatest near LaPush, Forks, and the lower
end of the Hoko River valley, where associated problems of excessive color and
turbidity are also found.

Very few problems of poor surface-water quality have been observed.
Excessive color, turbidity, and coliform bacteria are the only widespread problems,
and each of these can be treated by standard filter and chlorination processes used
in most publie-supply systems.

One area of possible surface-water contamination has been observed (Fretwell,
written commun., 1980). Samples taken from the Bogachiel River near Forks (site
35) in 1976 and 1977 had ammonia concentrations several times greater than those
from samples taken at upstream or downstream sites. Fretwell concluded that the
higher concentrations were due to inflow from Mill Creek, which drains a major part
of the town of Forks. Much of the sewage from the town is discharged into gravel
shafts drilled 50-70 ft deep. Ground water contaminated by this effluent, discharges
into Mill Creek and combines with surface runoff. The available data indicate that
no serious problem presently exists. Nevertheless, increased effluent discharge
could very likely cause increases of ammonia, nitrate, and fecal-coliform bacteria
concentrations. Such water-quality changes could be detected early by
systematically collecting and analyzing ground- and surface-water samples.
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